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(fig. 10). The input means can be used to input or manir 
areas of the display. An individual key may operate a v: 
The keys or areas of a touchpad provided on the rear o 
the screen on the front of the housing. The phone is ate 
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e telephone and input means 60 are provided on the 
pontents of the display. The input means can be a 
ich screen region (fig. 7) or a roller ball (fig.11) or wheel 
;ufate text, to scroir across the display and/or to select 
• ce recognition function or a voice recording function. 
; aie housing preferably mirror the areas displayed on 
: : provided with a headset connector (41 in fig 4). 
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A RADIOTELEPHONE HANDSET 

The invention relates to a radiotelephone Handset and user interface thereto. 

The user interface, i.e. those elements of the handset that interact with the user is of 
vital importance. Important user interface considerations include, the ease with 
which the phone can be operated, the ease with which it can be transported and the 
comfort of use. 

i 

In the past, emphasis has been placed on designing the front of a handset, making it 
smaller and designing relatively large displays that allow information to be clearly 
presented to a user. As handsets become smaller they are better adapted for single 
hand operation. With this comes a range of other considerations. 

\ v i ■ 

i'. 

Single handed operation of a radio telephone has clear advantages. These can 
only be realised effectively if the user finds ^comfortable to operate the telephone 
when it is held in one hand. As modern phones are becoming increasingly small it 

•i 

is for the phone designer to assist in design qf the phone to promote single handed 
operation. ' ;\ 

According to the present invention, there is provided a radiotelephone handset 
comprising a housing having a front and a rear face; and a user interface 
comprising a display and input means responsive to a user to manipulate the 
contents of the display; wherein the display is; .provided on the front face and the 
input means on the rear face. 'T 1 

The provision of the input means on the rear tace of the handset promotes single 
handed operation. Furthermore, the user's hand does not obscure the display from 
view when, for example, making a menu selection. Moreover, such input means can 



perform the scions of me various fu^on Keys usuaiiy found on the front face - 
a handset. 

• ..ta tpxt ar^/or cursors, for example by scrolling them 
Tn e input ^^."-^^X. —ric and,or aiphaPetic an. may. 
on. off or aoross the d.splay. H» W J ^ )unction) The 

inpu , means , 0 ' |TOve . cursor to height a function 

L one the r^uisite function is flighted. - - 
Jy press the user inpu, n>eans a 9 ain A seiec, tha, funcon. 

key or array of keys, mat hav.ng a pres^re 
means (e.g. ball or wheel) or the like. £ 

associated display region. , £ 

^ i -ion, ,t means) regions is responsive to the 
Optionally, at least one of the touchpad *,n put mean g ^ ^ 

of the drawings of which:- 

ngure , is a perspective view C a radiophone handset; 
figure 2 is a side view of .he handsetif figure 1 ; 



i 



figure 3 is a rear view of the radiotelephone*handset of figure 1 according to an 
embodiment of the present invention; v | ! ! 

figure 4 is a top plan view of the handset of 'figure 1 ; 

•i 

figure 5 is a bottom plan view of the handset; of figure 1; 

figures 6 to 1 1 illustrate radiotelephone handsets according to alternative 
embodiments of the present invention; \ -f. : 

figures 12 illustrates scrolling a new menu erf the display using a single softkey, 
such as that of the handset in figure 8; f r 

figure 13 illustrates the selection of a phone number from a phone book using a 
single softkey; and \)/ 

'.Li. 

figure 14 illustrates scrolling an alternative menu on the display according to an 
embodiment of the present invention 

Figure 1 shows a handset 1 according to anembodiment of the invention. The 
handset 1 comprises a user interface having a keypad 7, a display 3, an on/off 
button 4, an earpiece 5, and a microphone 6.; The keypad has a first group 7 of 
keys in the form of alpha-numerical keys, by fneans of which the user can enter a 
telephone number, write a text message (SMS), write a name (associated with the 
telephone number), etc. The user uses the first group of keys primarily for entering 
data in the telephone (enter events). '* 

'■ Xt> 
Jt 

The keypad additionally comprises a second group of keys which, in this 

> r+j 

embodiment, comprises operation keys 8 or s;6ft keys whose function depends on 

■ '* , 

the present state of the telephone. The defau/it function or the present function of 
the operation key 8 is displayed in a predetermined area of the display 3. The 

r. 

second group of keys additionally comprises^' scroll key 9 by means of which the 



user can scroll selectively from one iter* to the preceding or the succeeding item in 
the menu loop of the telephone, while hfcget. access to a submenu .oop under the 
item concerned in the main menu loop by activation of the operation key. The 
Keypad additionally has a send key Wand an end key 10b, which respectively may 
be used for initiating and ending a call. :■ 

The handset may be used in connection**, telephone networks, such as GSM and 
AMPS cellular networks and various forms of cordless telephone systems. A 
microphone records the user's speech, and the analog signals formed thereby are 
A/D converted in an A/D converter before the speech is encoded in an audio codec 
unit The encoded speech signal is transferred to a physica! layer processor, wh.ch, 
for example, supports the GSM terminal' software. The processor also forms the 
interface to .he peripheral units of the apparatus, including the display and the 
keypad (as well as SIM, data, power supply. RAM. ROM. etc. ,. The processor 
communicates with an RF par, via a baseband converter and a channel equalizer. 
The audio codec unit speech^ecodes >he signal, which is transferred from the 
processor to an earpiece via a D/A converter. 

,n this embodiment, the phone Is also provided with a headset connector, the cover 
41 for which can be seen in Figure 4. When me headset is connected to the 
connector, the processor causes the decoded received speech signal to a 
,ouds P eaker of the headset, as oppose^ to the phone's earpiece. This prov.des 

improved privacy. . ; 

r 

Moving user interface features from .h ? front face cf the handset to another face or 
faces enables .he phone to be reduced> size, particularly in length. Moreover. ,. 
often results in an economically improved handset. For example, keys placed on 
the rear of the handset assist sing.e handed operation, enable more accurate 
operation as they are actuated using a, finger instead of a .hurnb, and are more 
accessibie when the user is in a call. fro. the user's v,ew of the d,sp,ay no 
hindered by the presence o, a thumb across the front o, .he phone when selecLng 
menu options, for example. Various ^ of user ,n,ertace inpu, means pos,.,oned 
off of .he front face of .he handset are^xemplified in the accompany.ng draw.ngs 



Figure 3 illustrates the rear cover 20 of the'fci&ndset shown in Figure 1 . A scooped 
recess 21 can clearly be seen located partly 'in the rear cover of the handset above 
a battery pack 22 and partly in the rear casfhg of the battery pack 22 and extending 
toward the top of the rear cover 20 of the ha : hdset 1. The scooped recess 21 is 
positioned substantially behind the handout's display 3 and in a position arranged to 
comfortably accommodate the user's fingers when the earpiece 5 of the handset is 
held to the user's ear. " 

The scoop is lateral confined by banks 23, ;H within the margins of the rear cover of 
the handset and the battery pack. The addition of a scooped recess encourages the 
user to hold the phone in a particular way #s the feel of the phone in the hand is 
enhanced if one of more of the user's finger^ are placed in the scooped recess. The 
position of the scoop can be used to encourage the user to hold the handset in a 
predetermined manner which can be used tc enhance the operating characteristics 
of the radiotelephone handset particularly those related to single-handed operation 
of the handset. 

The scooped recess improves the ergonomics of the handset. Such positioning 
enables the handset to be operated more comfortably by the user. It is particularly 
agreeable to hold the handset in one hand'apd operate the keys on the front face of 
the handset with the thumb. The natural position the hand is inclined to take when 
nestling a handset with a scooped recess in 'accordance with this embodiment of the 
present invention means that the alphanumeric keys and in particular the scroll key 
are within reach for the user's thumb as it moves naturally across the front face of 
the phone. No unnatural extension of the tfrfimb along a vertical axis is required to 
operate the scroll key. Also, the depressionfof the scroll key only requires 
movement of the thumb from its socket and^does not require any other hand 
movement. Hence, the handset can be helcf and readily operated using the same 
hand. 

i 

The positioning of the scroll key 9 obliquely improves the ergonomics of the 
handset. Such positioning enables the key UJbe operated more comfortably by the 



use r 1, is particuiahy agreeable as the two depress.ble events o, the scroll Key 
"within each of ,he user's thumb as .moves naturally across the front face o <he 
one No unnatural extension o, the thumb along a vertical a*,s ,s reared . A* o ; 
he depression of these events of the scro.l Key 9 oniy retires movement of he 
m b from its socKe, and does no, reguire any other hand movement. Hence, the 
handset can be he,d and the scroll Key readi.y operated using the same hand. 

Although depicted in this embodiment ,c,,«ed partly in the rear cover c, the handset 

Toal in the rear casing of the battery, the scooped recess 21 cou,d. ,n other 
Z ^belmed JL, * ei,be« The scooped recess 2t 
smaller than that dep.cted. The design *nd position of the recess ,s no. crmca, ,. js 
Ilbly. however, conned to accommodate inge^s of • 

i fn m<a par dur nq conversation, nowevei , 11 ,c r 
♦h<=> radiotelephone handset 1 to tne ear .uyiiny 

"e" portion of the recess direct* above the battery 22. maKes i, easier for 
1 user 1 depress any release mechanism 25 for withdrawal of the ba«e.. 

„ ;\e*r intprface in the form of a single key 26 
function or it may be a softkey. ,.; 

For example. ,e Key 2S may have a cheated funCion. such " 
-on. which enab,es the user to ^^^^ * 
memory (e.g. phonebooK function). In ; ,uch a case. 

activate the voice recognition mode. H, ~ Iver, ,em into 

in5t ructions/da,a orally, into the ^^^^^ processor matc hes 
electrical signals which the processor, would then process. P 

:::c,ions 9 wi,h predetermined stored—ions, and co^ro s e = 

accordingly , F or example, if the ^^^^ umeric Keypad. 

- ** * a P o number L P-ebooK. 

Alternatively, if the command was to retrieve a ph 

the n the processor would endeavour to match the data tnput by the user o 

u. „oH data would be retrieved and would ideally 
phone booK entry. If a match occurred da. w u ^ ^ 

be output by the IcudspeaKer. and may; additionally 



The key 26 could then be used to verify the' retrieved data is correct, and thus cause 
the number to be dialled. At the end of the>call the user may end the call by 
pressing this button again. y> 

' '.* 

An alternative dedicated function for this kef would be a voice recording function. In 
this case, the user could press the key dufffig a call to record the whole or part of a 
conversation (e.g. just for a period, and/or jOst the user's voice or just the other 
party's). For example, the user could press^fhe key once to activate recording and 
press it a second time to end recording. 

.i 

On the other hand, the key 26 may be a softkey. For example, it might provide both 
of the aforementioned functions, the voice recognition function when the phone is in 
an idle state (e.g. when a call is not in progress) and the voice recording function 
when a call is in progress (or at least when voice signals are received by the 
earpiece and/or the microphone). 

Figure 6 shows alternative user interface features on the rear of a handset. This 

handset comprises an user interface input 60! which manipulates the contents of the 

.-.I 

display. This input 60 may be, for example, £ touch screen, a single key, an array of 
keys a mat having a pressure sensitive regioh or regions, or the like. In the 
embodiment shown, the user interface input 60 is a touchpad which has a plurality 
of pressure sensitive regions 64-66. The display has regions corresponding to 
these, as referenced 61-63 in Figure 6(b). Pi-eferably the corresponding regions of 
the touchpad mirror those of the display. This assists the qser in accurately 
selecting the function shown in a particular repion of the display. The input 60 may 
comprise regions which have a dedicated function, which operate as a softkey or a 
combination of both. In the example shown^ the regions 65 and 66 of the touchpad 
have dedicated functions, namely send and^erjtd call functions as indicated in 
corresponding display regions 62 and 63. However, region 64 of the touchpad may 
operate as a softkey, for example, as the key 26 of Figure 3 does. Its function can 
be indicated by an icon in the corresponding" region of the display, so that the user 
knows which region of the rear of the handsitjj'o press to select a voice recognition 
function when the phone is in an idle state (e.cj, when a call is not in progress) and a 



V8 



voice recording function when a cal, is progress (or at leas, when voice signals 
are received by the earpiece and/or the microphone). 

The handset aiso has a separate Key 67. An advantage of such a Key is that it can 
L readily found by the user during a ca.l, without having to ,ooK a, the phone s 

sZ for exampie. Hence, i, may be preferable to have an in cai, function such as 
Tee recording function associated with this Key, as opposed to (or as a short cut 
to) being associated with the input 60. ■. 

The provision of a user interface input & for manipuiating the contents of a display 
I he rear o, the handset has a numb* of advantages. Prima*, ,« enables the 
user to hold the handset and control ,h, display information with one hand. I, , 

consideration. 

^rther consideration is the ^4^^^^^ ' 
handset, thus enabling a reduction ,n ...iength. J d 60 

reoions 62 63 on the display and corresponding reg.ons 65. 66 on the touchp 
figure 6(a, has resuited in the eiimination of send and e,d Keys (referenced 10a 
and b in Figure 1 ) from the front face o/ the phone. 

Figure 7 shows a handset with an amative user interface input 70 which 
F.gure/snow ,„ H rfminates the need for function Keys on the 

.3nipula.es data on the ,sp ay -| „ jn Rgure , . whlch are 

regions 71 and 72 of the .nput , be used 

region 75. This embodiment also has>a separate key 
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for a function concerned with the processing of voice signals supplied to the audio 
interface of the handset, such as a voice recognition and/or recording function. 

j 

Figure 8 shows an alternative user interface} input on the rear of the handset. In this 
case, the handset comprises an operation q:; : softkey 81 associated with the display 
and another key 82, which, as in the previous "examples, can be a key having a 
dedicated function or a softkey. Again, this ^ey 82 is ideally suited to a function or 
functions which might be required when the^iser has the handset to his face, such 
as during a call. The softkey 81 can be used to select the requisite menu options 
etc from the display. Such operations are shown in figures 12 to 14 and described 
below. - ; 

The processor, which serves as the controller unit in a manner known per se is 
connected to the user interface. Thus, it is the processor which monitors the activity 
in the telephone and controls the display in response thereto. Therefore, it is the 
processor which detects the occurrence of a state change event and changes the 
state of the telephone and thus the display text. A state change event may be 
caused by the user when he activates the keypad, which is called an entry event, 
and also by the network connection of the telephone or by another event beyond the. 
user's control, which is called a non user event. Non user events comprise status 

change during call set-up, change in battery voltage, change in antenna conditions 

r-f; 

message on reception of SMS, etc. :' 

r 

The use of a single soft key is based on the idea that the telephone can assume a 
plurality of predetermined states 40.1-40.n, which is. illustrated in figure 12. A 
plurality of actions (options 41.1-41.n) may be| performed in these states 40.1-40.n. 
The display image at arrival to state 40.1 may be a telephone number or the name 
of a person contained in the phonebook of the' telephone, which is indicated by 
"state" "State" might also cover "incoming calls", "E-mail received", "SMS received", 
etc. If the display contains a telephone number, the default function 42.1-42.n might 
be "call". The scroll key 9 allows scrolling from the default function to the group of 
possible functions, to which the default funcfi'ciji' belongs. Preferably, the scroll key 
9 scrolls between the default function and the^group of possible functions (options), 



1P 



■ L«, nrn.m of nossible functions, once this 
but switches to scroUino between items, p. of£ ^ 

group has been selected by means of the .oft key 81. 
during such operations. _ ( 

r » 17 a state change event will result in a change from one 
As can be seen from figure 12. a state cha^g ^ ^ ^ 

state to another. The new state dep establisned .. state) . the default 

change event. During an estaN.shed ca, , ( ca, es*a W . . a 

func tion of the soft key 81 win according to ™<*^° ^ ^ opUon 

-oil waitina" the user may use the scroll Key a 
new incom.ng call .. wa.tmg onto ^ djsplay 

list including items such as end, jo.n ,. answ 
without interrupting the call. 

Ea ch state 40,.0.n ,s ^^^^ ^ « 
options 41 .1^1 -n. which are ^ jn eacn of the se groups. This 

serving as the default funct.on 42 .1^2 .n .> design , by user 

obsignation may he performed hy .he programm rd - ^ ^ ^ ( 

thr ough his redefih,,ion f— s and appoints the most 

acceptance. 

wh en the telephone changes its state, the soft Key ^ and 
fu nc,ion if it is activated, and the user w scroU e^een tt, ^ 
lh e whole group of options , me^ J w of optio ns w„h 

we n a function is seiected with the sc. Key « , ,e processor runs the assocated 
program sequence to execute the funcj.on. 

Figure 13 shows the role of the soft 4 -1 ^ 
add ress hooK accord.ng to a preferred .rnhod.m n ^ 
„* is simultaneously indicated with the Keys of the keyp 
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activated (or in response to voice in a voice recognition system). The display 3 has 
a display image 120 ("idle mode" state) which shows the function of the soft key 8 as 
a highlighted bar in a predetermined area (soft key display) 121 of the display. The 
function of the soft key 81 in the idle mode in this embodiment is to gain access to 
the main menu loop of the telephone. The upper part of the display 120 shows an 
identification of the network operator concerned (here TDK-MOBIL). The display 
may additionally contain an indicator of the antenna signalstrength and a battery 
voltage indicator. These are not shown in thf .figures, as they have no importance to 
the description of the default function. ' 

When the soft key 81 is activated establishment of a call is attempted, which causes 

the telephone to change to a "call established state" under the control of the 

I' 

processor, and the new function "end" of the soft key 81 is now displayed in the soft 
key display 121. It is shown at the same time,' in the display that it is attempted to 
establish a call,, which is done by the indication "calling...". The number to which the 
connection is to be established is still displayed in the main area 123 of the display. 

The scroll key 9 is used at the idle mode dispjay image 120 stage to gain access to 
the phonebook of the telephone under the m ; ain menu loop. This causes the 
telephone number and the name code of the'jjifjst storage location in the phonebook 
to be displayed in the display. The telephone.changes to the "number handling 
state", and the new default function "call" of the soft key 81 is now displayed in the 
soft key display 121 . By continued use of theVscroll key 9 the user will be able to 
scroll through the phonebook until he finds the number he wants. As the soft key 81 
maintains its "call" function as the default function, the call can still be established 
by depression of the soft key 81. Then, the cait can be established and terminated 
as follows. 

When the call has been established, this caa.be indicated by displaying "connected" 
at the top of the display and by an indication of the telephone by means of which the 
call has been established. The identification^'! this instance is a name code 123a. 
The default function of the soft key 81 will still be "end", which is shown in the soft 
key display 121. If the soft key 81 is activated once more, the call will be 
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interrupted, and the te.ephone will return^ the "id* mode state" with the idle mode 
display image 120. 

r ,re 14 shows the use of the soft Key 81 to select an ai.ema.ive menu onto the 

i ay T^e mode state" w„h the d B p,ay im a a e « (Idle mode display, can 

T «. to a main menu by activating the soft key 8! . Here, access to the 
b e changed to a ma,n men y ^ ^ ^ 

.r^Kor thP teleohone would ftave cnangeu lu o 
te ,ephone number, the telep ^ ^ ^ ^ Wi 

r^^^ - «- — the sofl key r, " 

selected by scrolhng ^ ^ „ number hand „ ng state . 

XZXXZZL - - • - — — 1291 

, h scrollkev 9 is on the front face of the phone. However, alternatively 



the front face. 



Figu res 1 0 and 1 1 show alternative us, ,n, = pu< ^^n^ 

options on the d.splay. Ng f . p bg|| which 

ac ,ion in two direCons a,on g a Ration of lhe d.spiay 

can provide a scro„in g act.cn tons f -er - ^ corresponding 

ach.eved under processor conlrol ,n accordance w 
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to the direction and speed of rotation of the rolling means. This is explained in 
further detail in EP0463856. The menu options can be selected either by pressing 
on the rolling means or by pressing a separate key 102,1 12. 

In view of the foregoing description, it will be'evident to a person skilled in the art 
that various modifications may be made within the scope of the claims. 
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CLAIMS > 

-I A radiotelephone handset comprising: 
a housing having a front and a rear face; and 

I lr inlface con**** a display and input means responsive «o a user lo 
manioulate the contents of the display; 

„ ^ on *. - and , e ^ on „ 

face. : : 

2 . a radiotelephone handset as claimed in claim 1 . wherein the input means 

t 

manipulates text. ' 

3 . A radiotelephone handset as clawed in claim 1 or 2, wherein the input 
means manipulates a cursor. ! 

4 . A radiotelephone handset as claimed in claim 3. wherein the cursor ,s a 
highlighter. 

5 A radiotelephone handset as claimed in any precedin, claim, herein the 
input means manipulates a function displayed on the display. 

6 A radiotelephone handset as ciaimed in Cairn 5. wherein the input means 
L pr l a sector ,or selects a function displayed on the d.splay. 

7 A radioteiephone handset as claimed in claim e.wherein the seiector selects 
a function displayed in an associated region of the display. 

8 A radiotelephone handset as claimed in claim 7. wherein the seiector is 
positioned behind the associated regie, of the display. 

9 A radioteiephone handset as earned in any preceding cia.m, where.n the 
input means is positioned behind the display. 
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10. A radiotelephone handset as claimecHh any preceding claim, wherein the 
input means comprises a touchpad. 

11. A radiotelephone handset as claimed m claim 10, wherein the touchpad 
comprises a plurality of regions, wherein eacfrsaid region is responsive to the user 
to manipulate the contents of an associated region of the display. 

12. A radiotelephone as claimed in claim 11, when dependent upon claim 9, 
wherein each touchpad region is positioned 6ehind its associated display region. 

13. A radiotelephone as claimed in claim 1;1 or 12, wherein at least one of the 
touchpad regions is responsive to the user to select a function displayed in an 
associated display region. 

14. A radiotelephone handset as claimed in claim 13, wherein the function 
displayed in a display region is selected in response to pressure being removed 
from the associated touchpad region. 

15. A radiotelephone handset as claimed in claim 13,. wherein the function 
displayed in a display region is selected in response to pressure being applied to 
the associated touchpad region. 

16. A radiotelephone handset as claimed in any preceding claim, wherein the 
input means comprises rolling means actuable by a user's finger to manipulate the 
contents of the display. 

17. A radiotelephone handset as claimed in claim 16, wherein the rolling means 

is a finger wheel. . V 

■ v i 

18. A radiotelephone handset as claimed irj claim 16, wherein the rolling means 
is a finger ball. 
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, 9 . A radiotelephone handset as claimed in any preceding Cairn, wherein the 
input means comprises a key. ■: 

20. A radiotelephone handset as claimed in any preceding Cairn, wherein the 
input means scrolls contents of the display. 

21 A radiotelephone handset substantially as hereinbefore described with 

ference to. and/or as illustated in any one. or any combination of, figures 
Z the accompanying drawings with or without reference to any one or any 
combination of figures 1 2 to 1 4. 
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